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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

U.S. Patent No. 5,444,106 
August 22, 1995 



PATENT 




Assignee: 
For 



Stephen Q. Zhou 
Jennifer C. Sy 
Michelle A. Berteig 
Thomas P. Richards 

Pharmacia AB 

High Refractive Index Silicone Compositions 



RECEIVED 

JUN 0 8 Z001 
OFFICE OF PETITIONS 



APPLICATION FOR PATENT TERM EXTENSION 
UNDER 35 U.S.C. §156 

Box PATENT EXT 

Assistant Commissioner for Patents 

Washington, DC 20231 

Dear Sir: 

Applicant Pharmacia AB is the owner of the Zhou et al U.S. Patent No. 5,444,601 by 
virtue of the Assignment from the inventors to Kabi Pharmacia Ophthalmics, Inc. recorded at 
Reel 6993, Frame 0763, and by virtue of the merger of Kabi Pharmacia Ophthalmics, Inc. 
into Pharmacia & Upjohn AB and the name change of Pharmacia & Upjohn AB to Pharmacia 
AB. Pharmacia AB hereby applies for extension of the term of the Zhou et al U.S. Patent No. 
5,444,106. 

This application is submitted in accordance with 35 U.S.C. §156 and 37 C.F.R. 
§1 .740. The Zhou et al U.S. Patent No. 5,444,106 claims a product comprising a medical 
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device subject to regulation under the Federal Food, Drug and Cosmetic Act, namely a lens, 
as embodied by the CeeOn™ Edge Foldable Ultraviolet Light-Absorbing Posterior Chamber 
Intraocular Lens - Model 911A (35 U.S.C. §156(f)(l)(B) and 37 C.F.R. §1.71 0(b)(3)). 
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I. ELIGIBILITY FOR PATENT TERM EXTENSION 

Applicant believes the Zhou et al U.S. Patent No. 5,444,106 is eligible for patent term 
extension in accordance with 35 U.S.C. §156(a)(l)-(5) and 37 C.F.R. §1.720(a)-(h), as 
follows: 

A. The Zhou et al U.S. Patent No. 5,444,106 claims a product as defined in 37 
C.F.R. §1.710, namely a medical device comprising a lens (37 C.F.R. § 1.720(a)). 

B. The term of the Zhou et al U.S. Patent No. 5,444,106 has not expired before 
the filing of the present application (35 U.S.C. §156(a)(l) and 37 C.F.R. §1. 720(g)). 

C. The term of the Zhou et al U.S. Patent No. 5,444,106 has never been extended 
under subsection (e)(1) of 35 U.S.C. §156 (35 U.S.C. §156(a)(2) and 37 C.F.R. §1. 720(b)). 

D. This application for extension of the Zhou et al U.S. Patent No. 5,444,106 is 
submitted in compliance with 35 U.S.C. §156(d)(l)-(4) and 37 C.F.R. §1.740 by the patent 
owner, Pharmacia AB, through its undersigned representative (35 U.S.C. § 156(a)(3) and 37 
C.F.R. § 1.720(c)). 

E. The product claimed in the Zhou et al U.S. Patent No. 5,444,106, namely a 
lens, as embodied by the CeeOn™ Edge Foldable Ultraviolet Light Absorbing Posterior 
Chamber Intraocular Lens - Model 91 1 A, has been subject to a regulatory review period as 
defined in 35 U.S.C. §156(g) before its commercial marketing or use (35 U.S.C. §156(a)(4) 
and 37 C.F.R. § 1.720(d)). 

F. The permission for the commercial marketing or use of the product of the 
Zhou et al U.S. Patent No. 5,444,106 after such regulatory review period is the first permitted 
commercial marketing or use of the product under the provision of law under which such 
regulatory review period occurred (35 U.S.C. §156(a)(5)(A) and 37 C.F.R. § 1.720(e)(1)). 

G. This application for extension of the Zhou et al U.S. Patent No. 5,444,106 is 
submitted within the sixty-day period beginning on the date the product first received 
permission for commercial marketing or use under the provisions of law under which the 
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applicable regulatory review period occurred, i.e., within sixty days of April 5, 2001, or by 
June 4, 2001 (37 C.F.R. § 1.720(f)). 

H. No other patent term has been extended for the same regulatory review period 
for the product (37 C.F.R. § 1.720(h)). 

II. IDENTIFICATION OF APPROVED PRODUCT (37 C.F.R. §1.740(a)(l)) 

The approved product comprises the intraocular lens identified generically as 
"Monofocal Posterior Chamber Intraocular Lens (IOL)" and by tradename as the CeeOn™ 
Edge Foldable Ultraviolet Light- Absorbing Posterior Chamber Intraocular Lens - Model 
91 1 A (hereafter, the CeeOn™ Model 91 1 A). 

The CeeOn™ Model 91 1 A is an elastomeric, optically clear, high refractive index 
lens having superior post-folding optical resolution recovery. The CeeOn™ Model 91 1 A 
includes an optic lens having an index of refraction of 1 .46 and formed of a 
polyorganosiloxane obtained by curing a curable, high refractive index polyorganosiloxane 
composition, and loops formed of polyvinylidene fluoride homopolymer. 

The curable polyorganosiloxane composition from which the optic lens is formed 
comprises: 

about 42 weight percent of a first vinyl terminated copolymer resin having from about 
80 mole percent to about 95 mol percent dimethylsiloxane and from about 5 mole percent to 
about 20 mol percent diphenylsiloxane and a viscosity of about 700 cps; 

about 58 weight percent of a second vinyl terminated copolymer resin having from 
about 80 mole percent to about 95 mol percent dimethylsiloxane and from about 5 mole 
percent and to about 20 mol percent diphenylsiloxane and a viscosity of about 4900 cps; 

about 12 parts of fumed silica filler per hundred parts resin; 

tetrakis (dimethylsiloxy) silane crosslinking reagent; and 
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2-[5-chloro-2H-benzotriazol-2-yl]-6-[ 1 , 1 -dimethylethyl]-4-[2-propenyloxypropyl] 
phenol hydrosilylated with tetrakis (dimethylsiloxy) silane. 

III. IDENTIFICATION OF FEDERAL STATUTE UNDER WHICH 

REGULATORY REVIEW OCCURRED (37 C.F.R. §L740(a)(2)) 

o 

Regulatory review of the approved product was conducted under Section 515 of the 
Federal Food, Drug and Cosmetic Act (21 U.S.C. §360e), and Title 21 of the Code of Federal 
Regulations, Part 800. The regulatory review was conducted by The Center for Devices and 
Radiological Health (CDRH) of the Food and Drug Administration (FDA). 

IV. DATE OF PERMISSION (37 C.F.R. §1. 740(a)(3)) 

The product received permission for commercial marketing or use under the above- 
noted provisions of law on April 5, 2001. 

V. APPLICATION SUBMITTED WITHIN SIXTY DAY PERIOD 
(37 C.F.R. §1. 740(a)(5)) 

The present application for extension is being submitted within the sixty day period 
permitted for submission pursuant to 37 C.F.R. § 1.720(f), with the last day on which the 
application could be submitted being June 4, 2001. 

VI. IDENTIFICATION OF PATENT (37 C.F.R. §1. 740(a)(6)) 

The patent for which an extension is being sought is the Zhou et al U.S. Patent No. 
5,444,106 issued August 22, 1995. The inventors are Stephen Q. Zhou, Jennifer C. Sy, 
Michelle A. Berteig and Thomas P. Richards. The Zhou et al patent is currently set to expire 
August 22, 2012 (17 years from issuance). 
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VII. COPY OF PATENT (37 C.FR. 1.740(a)(7)) 

A copy of the Zhou et al U.S. Patent No. 5,444,106 is provided in Appendix A. 

VIII. DISCLAIMER, CERTIFICATE OF CORRECTION, RECEIPT OF 
MAINTENANCE FEE PAYMENT OR REEXAMINATION 
CERTIFICATE (37 C.F.R. §1.740(a)(8)) 

No Disclaimer, Certificate of Correction or Reexamination Certificate has been issued 
in the Zhou et al U.S. Patent No. 5,444,106. The first maintenance fee required under 37 
C.F.R. § 1.362(d)(1) was timely paid on February 16, 1999. Applicant has been unable to 
locate the Receipt of Maintenance Fee Payment. However, Applicant continues to attempt to 
locate the Receipt and will request a duplicate copy from the U.S. Patent and Trademark 
Office for filing in this application if the original Receipt cannot be located. 

IX. THE PATENT CLAIMS THE APPROVED PRODUCT (37 C.F.R. §1. 740(a)(9)) 

The Zhou et al U.S. Patent No. 5,444,106 contains at least claim 6 directed to an 
elastomeric, optically clear, high refractive index lens having superior post-folding optical 
resolution recovery and comprising a polyorganosiloxane obtained by curing the curable, 
high refractive index, polyorganosiloxane composition of claim 1 . 

The CeeOn™ Model 91 1 A is within the scope of at least claim 6 of the Zhou et al 
U.S. Patent No. 5,444,106. More specifically, the CeeOn™ Model 91 1 A is an elastomeric, 
optically clear lens including an optic portion having a high refractive index of 1.46. The 
CeeOn™ Model 91 1 A has superior post-folding optical resolution recovery and the optic 
portion comprises a polyorganosiloxane obtained by curing a curable, high refractive index, 
polyorganosiloxane composition which is encompassed by claim 1 . For convenience, set 
forth below in Table 1 is a comparison of the limitations of claim 1 and the CeeOn™ Model 
91 1 A curable polyorganosiloxane composition. 



TABLE 1 



Zhou et al U.S. Patent No. 5,444,106 Claim 1 



CeeOn™ Model 911 A Curable Composition 



1 . A high refractive index, curable 
polyorganosiloxane composition useful for 
fabricating intraocular lenses, said 
composition comprising: 

about 30 wt. % to about 55 wt. % of a first 
vinyl terminated copolymer resin based on 
the total amount of the first and second vinyl 
terminated copolymer resins, said first vinyl 
terminated copolymer resin having about 80 
mole % to about 95 mole % dimethylsiloxane 
and about 5 mole % to about 20 mole % 
diphenylsiloxane, said first vinyl terminated 
copolymer resin having a molecular weight 
sufficient to provide a first vinyl terminated 
copolymer resin viscosity of about 400 cps to 
about 2500 cps; 

about 45 wt. % to about 70 wt. % of a second 
vinyl terminated copolymer resin based on 
the total amount of the first and second vinyl 
terminated copolymer resins, said second 
vinyl terminated copolymer resin having 
about 80 mole % to about 95 mole % 
dimethylsiloxane and about 5 mole % to 
about 20 mole % diphenylsiloxane, said 
second vinyl terminated copolymer resin 
having a molecular weight sufficient to 
provide a second vinyl terminated copolymer 
resin viscosity of about 2500 cps to about 
9500 cps; 

about 8 to about 25 parts of fumed silica 
filler per hundred parts resin; 

tetrakis(dimethylsiloxy) silane crosslinking 
reagent; and 

2-[5-chloro-2H-benzotriazol-2-yl]-6-[ 1 , 1 - 
dimethylethyl]-4-[2-propenyloxypropyl] 
phenol hydrosilylated with 
tetrakis(dimethylsiloxy)silane. 



high refractive index (1.46), curable 
polyorganosiloxane composition useful for 
fabricating intraocular lenses, comprising: 



about 42 wt. % of a first vinyl terminated 
copolymer resin, based on the total amount of 
the first and second vinyl terminated 
copolymer resins, having from about 80 mole 
% to about 95 mole % dimethylsiloxane and 
from about 5 mole % to about 20 mole % 
diphenylsiloxane, and having a viscosity of 
about 700 cps; 



about 58 wt. % of a second vinyl terminated 
copolymer resin, based on the total amount of 
the first and second vinyl terminated 
copolymer resins, having from about 80 mole 
% to about 95 mole % dimethylsiloxane and 
from about 5 mole % to about 20 mole % 
diphenylsiloxane, and having a viscosity of 
about 4900 cps; 



about 12 parts of fumed silica filler per 
hundred parts resin; 

tetrakis(dimethylsiloxy) silane crosslinking 
reagent; and 

2-[5-chloro-2H-benzotriazol-2-yl] -6- [1,1- 
dimethylethyl]-4-[2-propenyloxypropyl] 
phenol reacted with 

tetrakis(dimethylsiloxy)silane 



7 



X. RELEVANT DATES TO DETERMINE REGULATORY REVIEW PERIOD 
(37 C.F.R. §1.740(a)(10)(v)) 

The Zhou et al U.S. Patent No. 5,444,106 claims a medical device product. 

The Investigational Device Exemption (IDE) for the CeeOn™ Model 91 1 A was 
submitted October 31, 1996 and assigned IDE No. G960221, and was approved November 
25, 1996, at which time clinical investigation began. 

The application for pre-market approval (PMA) for the CeeOn™ Model 91 1 A under 
Section 515 of the Federal Food, Drug, and Cosmetic Act was initially submitted and 
received on November 30, 1999 and was assigned No. P990080. 

The PMA application for the CeeOn™ Model 91 1 A was approved on April 5, 2001. 
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XI. ACTIVITIES UNDERTAKEN BY APPLICANT DURING REGULATORY 
REVIEW PERIOD (37 C.F.R. §1.740(a)(ll)) 

Set forth below in Table 2 is a brief description of the significant activities undertaken 
by the Applicant Pharmacia AB, including those undertaken by its predecessors Pharmacia & 
Upjohn AB and Kabi Pharmacia Ophthalmics, Inc., during the regulatory review period with 
respect to the approved product, CeeOn™ Model 91 1 A (Model 91 1 A), including the dates of 
such activities. Throughout the following description, actions by Pharmacia AB, Pharmacia 
& Upjohn AB, its U.S. division, Pharmacia & Upjohn Company, and/or Kabi Pharmacia 
Ophthalmics, Inc. are referred to collectively as conducted by Pharmacia AB (P-AB). 



TABLE 2 



Date (mm/dd/yy) 


Activity 


10/31/96 


Original IDE submitted to FDA by P-AB for CeeOn™ Model 91 1 A 


11/1/96 


FDA issued letter acknowledging receipt of IDE; assigned IDE number 
G960221 


11/12/96 


Submission to FDA by P-AB of attachment mistakenly omitted from 
original IDE 


11/15/96 


Additional microbiology information submitted to FDA by P-AB 
following FDA telephone request 


11/18/96 


Additional microbiology information submitted to FDA by P-AB 
following FDA telephone request 


11/19/96 


Additional microbiology information submitted to FDA by P-AB 
following FDA telephone request 


11/20/96 


Response to sterilization validation questions submitted to FDA by P-AB 
following FDA telephone request 


11/21/96 


Additional microbiology information submitted to FDA by P-AB 
following FDA telephone request 


11/22/96 


Additional microbiology information submitted to FDA by P-AB 
following FDA telephone request 


11/25/96 


Samples of Model 91 1 A provided to FDA by P-AB following telephone 
request 


11/25/96 


Conditional approval to begin Phase I of 91 1 A clinical investigation; list 
of deficiencies to be addressed issued by FDA 


12/6/96 


Request to export 91 1 A to Sweden submitted to FDA by P-AB 


12/31/96 


Hard copies of faxes sent between 1 1/15/96 and 1 1/22/96 submitted to 
FDA by P-AB 


1/22/97 


Conditional approval for additional sterilization site and one- year shelf 
life for 91 1 A issued by FDA 


2/13/97 


Additional microbiology information submitted to FDA by P-AB 
following FDA telephone request 


3/13/97 


Approval of additional sterilization site and one-year shelf life for 91 1 A 
issued by FDA 
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7/30/97 


Submission to FDA by P-AB of one- year rabbit implant study report and 
request for shelf life extension 


8/1/97 


Submission of interim clinical data (100 patients total, 62 with 3-6 month 
data); request to expand study; request to add additional lens folders to 
the protocol; notification of data management being performed in Sweden 
to FDA by P-AB 


8/7/97 


Correction of IDE number by P-AB in previous submission 


8/29/97 


Approval issued by FDA to extend shelf life to two years 


9/2/97 


Approval issued by FDA to expand study to Phase II and move database 
to Sweden; addition of more lens folders not approved 


1/30/98 


Request from FDA for IDE annual progress report 


4/8/98 


IDE annual progress report submitted by P-AB 


6/23/99 


Request from FDA for IDE annual progress report 


10/7/99 


Request from FDA for EDE annual progress report 


11/22/99 


Original PMA for Model 91 1 A submitted to FDA by P-AB 


12/1/99 


FDA letter acknowledging receipt of PMA; number assigned P990080 


12/7/99 


IDE annual progress report submitted to FDA by P-AB 


12/28/99 


Amendment (1) to PMA submitted to FDA by P-AB providing additional 
. documents requested by telephone by FDA 


12/29/99 


FDA letter acknowledging receipt of Amendment 1 


12/29/99 


P-AB received facsimile from microbiology reviewer requesting 
additional information 


1/13/00 


FDA issued letter accepting PMA for filing as of date of receipt 
(11/30/99) 


1/17/00 


Amendment (2) to PMA submitted to FDA by P-AB providing additional 
microbiology information requested 


1/18/00 


FDA issued letter acknowledging receipt of Amendment 2 


1/20/00 


Legible pages submitted to FDA by P-AB to replace illegible pages 
previously sent in Amendment 2 


2/4/00 


Amendment (3) submitted to FDA by P-AB providing information 
requested by telephone; adverse events reported for product marketed in 
Europe; final report of European clinical investigation of 91 1 A 


2/7/00 


FDA issued letter acknowledging receipt of Amendment 3 


2/1 1/00 


P-AB received facsimile from engineering reviewer requesting additional 
information 


2/24/00 


Amendment (4) submitted to FDA by P-AB providing additional 
engineering information requested 


2/25/00 


FDA issued letter acknowledging receipt of Amendment 4 


2/28/00 


Amendment (5) submitted to FDA by P-AB providing clinical update 
required in 1/13/00 FDA filing letter 


2/29/00 


FDA issued letter acknowledging receipt of Amendment 5 


3/2/00 


FDA issued 90-day letter requesting 1 00-day meeting; requests for 
additional information (clinical, microbiological) 


3/13/00 


P-AB submitted facsimile to FDA with 100-day meeting (teleconference) 
information 


3/15/00 


P-AB conducted 100-day teleconference with FDA to discuss PMA 
submission information and status of review 


4/4/00 


FDA issued letter (essentially a duplicate of the 3/2/00 letter) 


4/4/00 


P-AB submitted to FDA response to 3/2/00 90-day and 4/4/00 FDA 
letters (Amendment 6) 
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4/17/00 


P-AB submitted to FDA letter explaining 4/4/00 submission was in 
response to 4/4/00 FDA letter; provided revised draft package insert 
(Amendment 7) 


5/8/00 


P-AB submitted to FDA Amendment (8) to provide shipping test results 
requested by FDA 


8/10/00 


Deficiency letter issued by FDA requesting re-analysis of clinical data 


8/15/00 


P-AB requested face-to-face meeting with FDA to discuss differences of 
opinions 


8/30/00 


P-AB sent FDA list of discussion items for face-to-face meeting 


9/12/00 


P-AB conducted face-to-face meeting with FDA 


10/4/00 


P-AB submitted to FDA amendment (9) providing written responses to 
FDA's 8/10/00 letter 


2/14/01 


FDA issued facsimile requesting information pertaining to glare and 
undesirable optical effects 


2/23/01 


P-AB submitted to FDA Amendment (10) addressing glare and 
undesirable optical effects of CeeOn Edge lens 


3/7/01 


P-AB received telephone request from FDA for clarification of clinical 
information previously submitted 


3/8/01 


P-AB submitted to FDA Amendment (11) clarifying clinical information 
requested in 3/7/01 telephone conversation 


3/15/01 


FDA issued facsimile requesting changes be made in the package insert 


3/26/01 


P-AB submitted to FDA Amendment (12) providing rationale for not 
making some requested changes and complying with other requests made 
in 3/15/01 facsimile 


3/27/01 


FDA issued facsimile requesting written statement regarding Pharmacia's 
agreement to comply with conditions of approval 


3/27/01 


P-AB submitted to FDA Amendment (13) providing Pharmacia's written 
agreement to comply with conditions of approval 


4/3/01 


P-AB submitted to FDA Amendment (14) providing a revised page of the 
package insert 


4/4/01 


P-AB submitted to FDA Amendment (15) providing a revised page of the 
package insert 


4/5/01 


P-AB submitted to FDA Amendment (16) providing a revised page of the 
package insert 


4/5/01 


Approval letter issued by FDA for Model 91 1 A 


4/19/01 


P-AB submitted to FDA Amendment (17) providing printed labeling 
prior to marketing 
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XII. ELIGIBILITY FOR PATENT TERM EXTENSION AND LENGTH OF 
EXTENSION (37 C.F.R. §1.740(a)(12)) 

In the opinion of the Applicant Pharmacia AB, the Zhou et al U.S. Patent No. 
5,444,106 is eligible for patent term extension, as set forth in detail in Section I. above. 

Applicant claims that the length of the extension to be granted is 956 days from the 
original expiration date of August 22, 2012, i.e., to April 5, 2015. The length of the extension 
was determined according to the provisions of 35 U.S.C. § 156(g)(3) and 37 C.F.R. §1.777. 

According to 37 CFR § 1.777(c), the regulatory review period for a medical device is 
the sum of (c)(i) the period beginning on the date a clinical investigation on humans 
involving the device was begun and ending on the date an application was initially submitted 
with respect to the device under Section 515, and (c)(ii) the period beginning on the date an 
application was initially submitted with respect to the device under Section 515 and ending 
on the date such application was approved under such act or the period beginning on the date 
a notice of completion of a product development protocol was initially submitted under 
Section 515(f)(5) and ending on the date the protocol was declared completed under Section 
515(f)(6). The period under section (c)(i) is the period from November 25, 1996 to 
November 30, 1999, a period of 1,100 days. The period under section (c)(ii) is the period 
from November 22, 1999 to April 5, 2001, a period of 492 days. Thus, the regulatory review 
period under 37 CFR §1.777(c) for the CeeOn™ Model 91 1 A was 1,592 days. 

In accordance with 37 C.F.R. § 1.777(d), the term of the patent as extended for a 
medical device is determined by subtracting from the number of days determined to be in the 
regulatory review period: (d)(l)(i) the number of days in the period (c)(i) and (c)(ii) which 
were on and before the date on which the patent issued, (d)(l)(ii) the number of days in the 
periods of sections (c)(i) and (c)(ii) in which it is determined by the Secretary of Health and 
Human Services that Applicant did not act with due diligence, and (d)(l)(iii) one half the 
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number of days remaining in the period defined by section (c)(i) after that period is reduced 
in accordance with paragraphs (d)(l)(i) and (d)(l)(ii) of this section. 

As the regulatory review period commenced subsequent to the issuance of the Zhou et 
al U.S. Patent No. 5,444,016, zero days in the regulatory review period were on and before 
the date on which the Zhou et al patent issued ((d)(l)(i)). No determination has been made 
by the Secretary of Health and Human Services that Applicant did not act with due diligence. 
Applicant submits that Applicant acted with due diligence throughout the clinical 
investigation period and the pre-market approval application period, whereby zero days 
should be subtracted from the regulatory review period ((d)(l)(ii)). One half the number of 
days defined by paragraph (c)(i) as set forth above is one half of 1,100 or 550 days, to be 
subtracted from the regulatory review period of 1,592 days, whereby the days resulting from 
37 CFR §1.777(d)(l) is 1042 days. 

Under 37 C.F.R. § 1.777(d)(2), the date of the original patent term plus 1,042 days is 
June 30, 2015. Under 37 C.F.R. §1. 777(d)(3), 14 years from the date of approval of the 
application under Section 515 of the Federal Food, Drug, and Cosmetic Act is April 5, 2015. 
A comparison of these dates under 37 C.F.R. § 1.777(d)(4) indicates that the earlier date is 
April 5, 2015. 

Under 37 C.F.R. §1.777(d)(5)(i), five years added to the original expiration date of the 
patent is August 22, 2017. A comparison of the dates obtained pursuant to 37 C.F.R. 
§L777(d)(5)(i) and 37 C.F.R. §1. 777(d)(4) indicates that the earlier date is April 5, 2015. 

Thus, the term of extension for the Zhou et al U.S. Patent No. 5,444,106 should be 
from the original expiration date of August 22, 2012 to April 5, 2015, for a total of 956 days. 
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XIII. DUTY TO DISCLOSE (37 C.F.R. §1.740(a)(13)) 

Applicant acknowledges a duty to disclose to the Commissioner of Patents and 
Trademarks and the Secretary of Health and Human Services any information which is 
material to the determination of entitlement to the patent term extension sought herein. 

XIV. PRESCRIBED FEE 

The government fee $1,120 required under 37 C.F.R. §1.20(j) is enclosed by check. 
Please charge any additional fee required in connection with the present application, 
throughout the pendency of this application, to Deposit Account No. 04-1 133. 

XV. CORRESPONDENCE INFORMATION (37 C.F.R. §1.740(a)(15)) 

Inquiries and correspondence relating to the present application for patent term 

extension should be directed to: 

Holly D. Kozlowski 
Dinsmore & Shohl LLP 
1900 Chemed Center 
255 East Fifth Street 
Cincinnati, Ohio 45202 
(513) 977-8568 - phone 
(513) 977-8141 - facsimile 
kozlowsk@dinslaw.com - email 

XVI. CERTIFIED DUPLICATE (37 C.F.R. §1.740(a)(16)) 

A duplicate of the application papers, certified as such, is submitted herewith. 

XVII. OATH OR DECLARATION (37 C.F.R. §1.740(a)(17)) AND (b) 

The undersigned, Holly D. Kozlowski, declares that: 

She is a registered patent attorney authorized to practice before the U.S. Patent and 
Trademark Office and has general authority from the owner Pharmacia AB to act on behalf of 
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the owner in patent matters and specifically to submit the present Application for Patent Term 
Extension; 

she has reviewed and understands the contents of the present Application for Patent 
Term Extension; 

she believes the Zhou et al U.S. Patent No. 5,444,106 is subject to extension pursuant 
to37C.F.R. §1.710; 

she believes an extension of the length claimed is justified under 35 U.S.C. §156 and 
the applicable regulations; and 

she believes the patent for which the extension is being sought meets the conditions 
for extension of the term of a patent as set forth in 37 C.F.R. §1.720. 

Holly D. Kozlowski further declares that all statements made herein of her own 
knowledge are true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 pf Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 

Respectfully submitted, 




Holly D. Kozlowski 
Registration No. 30,468 
Dinsmore & Shohl LLP 
1900 Chemed Center 
255 East Fifth Street 
Cincinnati, Ohio 45202 
(513) 977-8568 
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[57] ABSTRACT 

Organosiloxane compositions curable to optically clear, 
high refractive index elastomers are disclosed. The 
cured compositions have superior post-folding high 
resolution recovery making them suitable for fabricat- 
ing foldable intraocular lenses used in small-incision 
ophthalmic surgeries. The organosiloxane compositions 
include first and second vinyl terminated organosilox- 
anes differing in molecular weights, each containing 
diphenylsiloxane and dimethylsiloxane, and, in addition, 
fumed silica, a crosslinking reagent, a platinum contain- 
ing catalyst, and optionally an ultraviolet absorbing 
compound. 

22 Claims, No Drawings 



HIGH REFRACTIVE INDEX SILICONE 
COMPOSITIONS 

This is a continuation in part of application Ser. No. 
07/871,335, filed Apr. 21, 1992, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention is generally related to curable 
silicone compositions- More particularly, the present 
invention is related to organosiloxane copolymer com- 
positions which cure to an elastomer having superior 
optical resolution, excellent folding recovery and high 
refractive indices, making them particularly suitable for 
fabricating foldable intraocular lenses. 

2. Description of Related Art 

Silicones are used extensively for applications in 
which optical quality materials having resilient charac- 
teristics Q r Pr p™*ff* rr^d A particularly suitable applica- 
tion for optically clear silicone elastomers is in the fabri- 
cation of lenses which are surgically implanted in the 
eye as a replacement for the natural lens. Known as 
intraocular lenses, these are most frequently implanted 
subsequent to cataract surgery which results in the 25 
extraction of the natural lens. Advantageously, silicone 
is a suitably inert material and is well tolerated in the 
eye. Moreover, when carefully formulated, silicone 
based compositions can be prepared which have suit- 
able mechanical strengths and sufficiently high optical 30 
resolution for use as a human prosthetic lens. 

Intraocular lens implant procedures involve prepar- 
ing an incision in the eye, passing the lens into the eye, 
and then suitably anchoring the lens within the eye so 
that it does not subsequently become dislodged. Proce- 35 
dures in which non-resilient lenses are implanted, for 
example, polymethylmethacrylate intraocular lenses, 
require incisions which are at least as long as the lens 
diameter or 6-8 mm. During the past decade small inci- 
sion surgery has become increasingly popular among 40 
ophthalmic surgeons. These techniques involve im- 
planting foldable intraocular lenses through incisions as 
little as 2 mm. Because silicone elastomer intraocular 
lenses can be folded or rolled into configurations having 
a reduced cross-sectional diameter, these types of lenses 45 
have grown in popularity. 

Foldable intraocular lenses are preferably as thin as 
possible to provide reduced folded cross-sectional ar- 
eas. Thinner lenses are also much easier to fold or roll 
into a configuration which is easily inserted. A problem 50 
associated with silicone based intraocular lenses is the 
inherently low refractive .index of the most common 
and strongest polyorganosiloxane, polydimethylsilox- 
ane (no— 1.40). As a result, lenses prepared from such 
materials having a low refractive index are thicker than 55 
lenses having the same degree of sight correction pre- 
pared from a higher refractive index material. Accord- 
ingly, optically effective polydimethylsiloxane based 
intraocular lenses are typically too thick for conve- 
niently folding or rolling into shapes having minimum 60 
cross-sectional area. 

In order to fabricate thinner foldable silicone intraoc- 
ular lenses some lens manufacturers have provided sili- 
cone compositions with increased refractive indices. 
For example, a higher refractive index silicone has been 65 
prepared by replacing at least part of the dimethylsilox- 
ane with the much weaker diphenylsiloxane which has 
a much higher refractive index. However, in order for 
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the polyorganosiloxanes of dimethylsiloxane and di- 
phenylsiloxane to provide optically clear cured elasto- 
mers, the crosslinking reagent and filler must match the 
refractive index of the polyorganosiloxane. 
5 Typical organosiloxane crosslinking reagents, such as 
copolymers of methylhydrosiloxane and dimethylsilox- 
ane, have low refractive indices. When these copoly- 
mers are utilized in the cure of diphenylsiloxane copoly- 
mers, the final cured elastomer is found to be hazy or 
10 even opaque. Similar problems are raised if the refrac- 
tive index of any filler used is not matched to the refrac- 
tive index of the polyorganosiloxane. 

Furthermore, there are other major problems associ- 
ated with intraocular lenses prepared from these elasto- 
15 mers, including poor optical resolution and the inability 
for these lenses to recover sufficient optical resolution 
once they are unfolded from a folded configuration. 
Optical clarity associated with a particular material 
does not necessarily guarantee good optical resolution 
and foldmg-Tecovery. 

Additionally, silicone based intraocular lenses are 
typically prepared with silicone based polyorganosilox- 
anes having a significant amount of low molecular 
weight material. The presence of the low molecular 
weight silicones can be responsible for significant lens 
shrinkage and weight loss. 

Accordingly, it is an objective of the present inven- 
tion to provide a curable optically clear silicone compo- 
sition having a high refractive index. 

It is also an objective of the present invention to 
provide a curable silicone composition useful for fabri- 
cating intraocular lenses having a low folded profile. 

It is further an objective of the present invention to 
provide a curable silicone composition useful for fabri- 
cating intraocular lenses having superior optical resolu- 
tion and folding recovery. 

SUMMARY OF THE INVENTION 

The present invention accomplishes the above-identi- 
fied objectives and others by providing curable polyor- 
ganosiloxane compositions which vulcanize to optically 
clear silicone elastomers having refractive indices of at 
least 1.46. Since the curable polyorganosiloxane compo- 
sitions of the present invention additionally demonstrate 
superior optical resolution characteristics and near 
100% post-folding optical resolution recovery, they are 
particularly suitable for fabricating foldable intraocular 
lenses used in small incision intraocular lens implant 
surgery. 

More particularly, the present invention provides 
high refractive index, curable polyorganosiloxane com- 
positions which include at least two vinyl terminated 
polyorganosiloxane copolymers, a crosslinking agent, 
and a filler. Each of the two vinyl terminated polyor- 
ganosiloxane copolymers contains from about 80 mole 
% to about 95 mole % dimethylsiloxane and from about 
5 mole % to about 20 mole % diphenylsiloxane. 

The first vinyl terminated polyorganosiloxane is pres- 
ent at a concentration of from about 30% to about 55% 
and has a molecular weight range sufficient to provide 
a first vinyl terminated polyorganosiloxane copolymer 
viscosity of from about 400 cps to about 2500 cps. The 
second vinyl terminated polyorganosiloxane is present 
at a concentration of from about 45% to about 70% and 
has a molecular weight range sufficient to provide a 
second vinyl terminated polyorganosiloxane copolymer 
viscosity of from about 2500 cps to about 9500 cps. 
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Additionally, the polyoganosiloxane compositions of 
the present invention include at least one organohy- 
drosiloxane crosslinking reagent. For example, a multi- 
functional organohydropolysiloxane crosslinking rea- 
gent, such as tetrakis(dimethylsiloxy)silane, which has a 
S1O2 structure unit for the central silicon atom, contrib- 
utes to the optical clarity of the composition and to the 
improved strength in the resulting cured elastomer. 
Exemplary embodiments also include a filler material 
and may include a catalyst and inhibitor as known in the 
art. In order to assure a high level of optical clarity, 
filler material in preferred exemplary embodiments is 
small particle sized fumed silica. Particularly preferred 
is fumed silica having the smallest particle size commer- 
cially available. An average particle size of about 7 nm 
and a refractive index, nn of 1.46 have proved to be 
particularly effective- Even more preferred is fumed 
silica which has been surface treated with a silazane. 

Optionally, the compositions of the present invention 
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lenses which advantageously can be folded or rolled to 
a small profile. In particular, the combination of high 
refractive index and superior post-folding optical reso- 
lution recovery make tie curable organosiloxane com- 
positions of the present invention particularly suitable 
for the fabrication of intraocular lenses used in small 
incision implant procedures. However, the utility of the 
compositions of the present invention is not limited to 
intraocular lenses, but includes applications in which 
the combination of physical and optical characteristics 
of the cured polyorganosiloxane compositions are desir- 
able. Accordingly, it is contemplated to be within the 
scope of the present invention to additionally provide 
compositions for corneal contact lenses and intrastro- 
mal lenses. 

In a broad aspect, the present invention provides 
curable silica filled polyorganosiloxane compositions of 
at least two vinyl terminated copolymers of dimethylsi- 



further include at least one ultraviolet absorbing com- 20 loxane and dipnenylsiloxane. The polyorganosiloxane 



pound which Ts capable of absorbing significant 
amounts of ultraviolet radiation having wavelengths 
from about 200 nm to about 405 nm. Preferably, the 
ultraviolet absorbing compound is capable of copoly- 
merizing with the organohydrosiloxane crosslinking 25 
reagent and the vinyl terminated polyorganosiloxane 
base resin. This capability allows the ultraviolet absorb- 
ing compound to covalently bind with the elastomer 
and precludes its mass transfer from the cured composi- 
tion. 30 

The high refractive index compositions of the present 
invention can be cured to polyorganosiloxane elasto- 
mers using conventional platinum cure techniques. 
Preferably, suitable silicone elastomer molding tech- 
niques are utilized to form molded objects, such as fold- 35 
able, high refractive index intraocular lenses. The re- 
sulting molded elastomer maintains the highly superior 
optical clarity present in the uncured composition, and 
furthermore exhibits superior folding recovery. These 
important characteristics are attributed in part to the 40 
bimodal molecular weight ranges of the polyor- 
ganosiloxanes which cure to form strong interconnect- 
ing polymer networks and in part to the correlation 
between the optical resolution recovery of the folded 
intraocular lenses and the contents of fumed silica in the 45 
polyorganosiloxane compositions of the present inven- 
tion. Intraocular lenses thus fabricated have smaller 
profiles after having been folded and maintain high 
optical resolution after unfolding, making them particu- 
larly useful in small incision intraocular lens implant 50 
surgery. 

Further objectives, features and advantages of the 
curable, high refractive index polyorganosiloxane com- 
positions of the present invention, as well as a better 
understanding thereof, will be afforded to those skilled 55 
in the art from a consideration of the following detailed 
explanation of preferred exemplary embodiments. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 



The present invention provides high refractive index, 
curable polyorganosiloxane compositions which cure to 
polyorganosiloxane elastomers .having superior optical 
clarity, highly improved optical resolution, and near 
100% post-folding optical resolution recovery. 

Because the compositions of the present invention are 
elastomeric and have refractive indices on the order of 
1.46, they are useful for fabricating thin profile optical 
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compositions. have a multimodal molecular weight dis- 
tribution with at least one vinyl terminated copolymer 
differing substantially in molecular weight from a sec- 
ond vinyl terminated copolymer. Once cured with a 
platinum or platinum containing catalyst and crosslink- 
ing reagent, the compositions of the present invention 
form mechanically strong and optically superior inter- 
connecting polymer networks. 

More particularly, the curable polyorganosiloxane 
compositions of the present invention include a base 
resin of at least two vinyl terminated copolymers of 
from about 80 mole % to about 95 mole % dimethylsi- 
loxane and from about 5 mole % to about 20 mole % 
diphenylsiloxane. At least one first vinyl terminated 
copolymer is present in the composition at a concentra- 
tion of from about 30 wt. % to about 55 wt. %, prefera- 
bly about 42 wt. % to about 48 wt. %, and a molecular 
weight sufficient to provide the first vinyl terminated 
copolymer with a viscosity of from about 400 cps to 
about 2500 cps. Similarly, at least one second vinyl 
terminated copolymer of dimethylsiloxane and di- 
phenylsiloxane is present at a concentration of from 
about 45 wt. % to about 70 wt. % and a molecular 
weight sufficient to provide a second vinyl terminated 
copolymer with a viscosity of from about 2500 cps to 
about 9500 cps. The exemplary polyorganosiloxane 
copolymer compositions further include filler material, 
catalyst, and organohydropolysiloxane crosslinking 
reagent. 

The vinyl terminated copolymers of dimethylsilox- 
ane and diphenylsiloxane utilized in the compositions of 
the present invention have the following general for- 
mula: 



R CH 3 Ph 
I I 1 

CH 2 =CH-Sii-Q-SitrfO-Si^ 

CH3 CH3 Ph 



R 

I 

-OSi— CH=CH 2 
CHj 



60 



where R is a monovalent organic radical selected from 
the group consisting of CH3 and CH=CH2- Note that 
the vinyl terminated copolymers can include more than 
one terminal vinyl functionality. Preferred copolymers 
are random copolymers of dimethylsiloxane and di- 
phenylsiloxane. However, block copolymers and alter- 
nating copolymers containing dimethylsiloxane and 
diphenylsiloxane in a regular repeating pattern are also 
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contemplated as being within the scope of the present 
invention. 

The values n and m indicate the number of dimethyl- 
siloxane units and the number of diphenylsiloxane units, 
respectively, in the polyorganosiloxane copolymers. 5 
The at least one first vinyl terminated copolymer has a 
value of n+m sufficient to provide a first vinyl termi- 
nated copolymer viscosity of from about 400 cps to 
about 2500 cps and preferably from about 400 cps to 
about 1000 cps. Similarly, the at least one second vinyl 10 
terminated copolymer has a value of n+m sufficient to 
provide a second vinyl terminated copolymer viscosity 
of from about 2500 cps to about 9500 cps and preferably 
from about 4400 cps to about 5400 cps. Accordingly, 
exemplary embodiments of the present invention in- 15 
elude first and second vinyl terminated copolymers 
having values of n from about 60 to about 200 and from 
about 200 to about 330, respectively. Similarly, these 
exemplary embodiments include first and second vinyl 
terminaterif npnlymers having values of m from about 9 20- 
to about 35 and from about 35 to 55, respectively. Pre- 
ferred exemplary embodiments have second vinyl ter- 
minated copolymer viscosities ranging from 4000 cps to 
9500 cps and have values of n and m ranging from 225 
to about 330 and 40 to 55, respectively. Moreover, 25 
while exemplary embodiments of the present invention 
include base resins of vinyl or divinyl terminated co- 
polymers having from 5 mole % to 20 mole % di- 
phenylsiloxane, preferred embodiments include vinyl or 
divinyl terminated copolymers having from 12 mole % 30 
to 18 mole % diphenylsiloxane. Most preferred embodi- 
ments have about 13-15 mole % diphenylsiloxane. 

It is evident from the discussion above that the values 
n and m determine the molecular weight and viscosity 
of the first and second vinyl terminated copolymers. It 35 
is also apparent that the molecular weight distribution 
of the preferred polyorganosiloxane compositions of 
the present invention is bimodal. That is, the first and 
second vinyl terminated copolymers have distinguish- 
ably different molecular weights with little or no over- 40 
lap. As will be discussed further below, this bimodal 
molecular weight distribution is believed to be responsi- 
ble for the superior strength and excellent post-folding 
recovery characteristics of the highly interconnected 
network of polymer chains in the final cured organosi- 45 
loxane polymer. 

The filler material utilized in the polyorganosiloxane 
compositions of the present invention is preferably 
fumed silica having an average particle size on the order 
of less than about 1 1 nanometers. In order to obtain 50 
superior optical characteristics the particle size should 
be as small as possible. Fumed silica having an average 
particle size of about 7 nanometers in diameter is partic- 
ularly suitable because the small particle size does not 
interfere with the wavelength of visible light and con- 55 
tributes to an improved optical resolution in the cured 
composition. Exemplary embodiments include fumed 
silica at concentrations ranging from 8 phr (parts per 
hundred parts resin) to 25 phr and preferably from 1 1 
phr. to 14 phr. Commercial fumed silica with particle 60 
sizes as low as 7 nm are available from a number of 
sources including Cabot and Sigma. 

The most preferred exemplary embodiments of the 
present invention include from about 11 phr to 14 phr 
small particle size fumed silica which has been surface 65 
treated with a silazane. These silazane treated surfaces 
provide the fumed silica particles with a siloxane com- 
patible surface. This characteristic improves the silox- 
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ane wettability of the fumed silica and further contrib- 
utes to the superior optical qualities of the polyor- 
ganosiloxane compositions. 

Preferred silazanes and methods for carrying out the 
fumed silica surface treatment include the in situ reac- 
tion of small particle size fumed silica with hexamethyl- 
di silazane and/or 1,3-divinyltetramethyldisilazane. 
These silazanes readily react with the — OH functionali- 
ties on fumed silica, forming a trimethylsiloxane coating 
on the silica surface. The 1,3-divinyltetramethyldisila- 
zane provides the added advantage of incorporating 
vinyl functionalities on the fumed silica surface which 
can covalently interact with the polyorganosiloxane 
copolymers during the curing process. 

Crosslinking reagents suitable for use in the composi- 
tions of the present invention include organohy- 
drosiloxanes having multiple active hydride functionali- 
ties for reacting with vinyl functionalities in a platinum 
cure system. One particularly suitable organohy- 
drosiloxarois tetrakis(dimethylsiloxy)silane, which has 
four reactive hydride units per molecule. The or- 
ganohydropolysiloxane is available from a variety of 
commercial sources including Petrarch. Advanta- 
geously, this organohydrosiloxane, which has a Si02 
structure unit which makes it optically compatible with 
the vinyl terminated polyorganosiloxanes making up 
the base resin, also has a refractive index of about 1.46. 
This crosslinking reagent has the capability of reacting 
with up to four different copolymer chains during the 
curing process, resulting in a tightly crosslinked inter- 
connecting polymeric network. 

Additional suitable prganohydrosiloxanes include 
random terpolymers of dimethylsiloxane, diphenyl- 
siloxane, and methylhydrosiloxane. Organohydrosilox- 
anes containing combinations of these three siloxanes 
and having a refractive index close to 1.46 can be pre- 
pared using standard poly siloxane preparation tech- 
niques. A typical organohydropolysiloxane having util- 
ity as a crosslinking reagent in the compositions of the 
present invention has the following general structure: 

CH 5 CH 3 Ph H CH 3 

I I I I I 

CH 3 — Si-f-O-Si-rforf-O-Si^-e-O— SHjg-Si-CHj. 
CH 3 CH 3 Ph CH 3 CH 3 

The relative amounts of dimethylsiloxane, diphenyl- 
siloxane and methylhydrosiloxane in the above de- 
scribed terpolymer advantageously provide the cross- 
linking reagent with numerous active hydride function- 
alities and a refractive index which promotes superior 
optical clarity in the cured composition. 

Optionally, the polyorganosiloxane copolymer com- 
positions of the present invention further include an 
ultraviolet (UV) absorbing compound which preferably 
has a high absorptivity of ultraviolet radiation for wave- 
lengths up to about 405 nm. When incorporated in or- 
ganosiloxane compositions used to fabricate optical 
materials utilized in ophthalmic applications, these UV 
absorbing compounds are a safeguard against excessive 
UV radiation exposure to the retina and other ocular 
structures. Exemplary embodiments have from about 
0.1 phr to as high as 10 phr UV absorbing compound 
and preferably from about 0.1 phr to about 2 phr. The 
preferred concentration of UV absorbing compound 
depends upon the molar absorptivity of the UV absorb- 
ing compound, with the more highly absorbing com- 



pounds being present at lower concentrations. Suitable 
UV absorbing compounds are those compounds having 
desirable absorption characteristics, minimum ocular 
toxicity and preferably having a sufficiently high solu- 
bility in the vinyl terminated organosiloxane copoly- 
mers. For example, any of a large variety of hydroxy 
benzophenones and hydroxyphenylbenzotriazoles, 
available from numerous commercial sources, have 
these physical and chemical characteristics. 

In order to assure that no amount or negligible 
amounts of the UV absorbing compound is available to 
migrate to the surface of an ophthalmic lens once it is 
situated in the ocular environment, the UV absorbing 
compound preferably is capable of copolymerizing with 
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tional crosslinking reagent for the vinyl terminated 
organosiloxane copolymers. Similarly, this same hy- 
droxy benzotriazole can be reacted with a terpolymer 
of dimethylsiloxane, diphenylsiloxane, and methylhy- 
5 drosiloxane to form a UV absorbing compound having 
multiple hydride functionalities. 

Preferred exemplary embodiments of the present 
invention further include small amounts of inhibitor, on 
the order of about 0. 1 pmr (parts per million parts resin) 
10 to about 25 pmr, to extend the pot-life up to 8 hours. A 
wide variety of suitable inhibitors are commercially 
available and can be utilized in the compositions of the 
present invention. Specifically, 1,3,5,7- tetravinyltet- 
ramethyl-cyclotetrasiloxane and/or l-octyn-3-ol pro- 



the vinyl terminated organosiloxane copolymers uti- 15 vide sufficient inhibiting properties for incorporating in 

Iized in the compositions of the present invention. Thus, the compositions of the present invention, 

for example, UV absorbing compounds having active The compositions of the present invention can be 

vinyl functionalities and/or active silicone hydride effectively cured to a crosslinked, high refractive index 

functionalities are particularly suitable for incorporat- elastomeric material with interconnected polymer net- 

ing into tj^^yurvl^ terminated .organosiloxane copoly-: 20 ..works _haying superior optical properties. The cure 

mers of the present invention. For example, vinyl/and reaction is preferably catalyzed with a platinum or plati- 

or silicone hydride modified hydroxy benzophenones or num containing catalyst which is present at catalytic 

hydroxy phenylbenzotriazoles incorporated in vinyl effective concentrations. Typical catalytic effective 

terminated organosiloxane copolymers will react with concentrations are from about 5 pmr to about 50 pmr. In 

the vinyl terminated organosiloxane copolymers once a 25 addition to platinum, suitable platinum containing cora- 



crosslinking reaction is initiated by platinum or plati 
num containing catalyst More specifically, the allylox 
ypropyl modified hydroxy phenylbenzotriazole known 
as Tinuvin 326 or 2-[5-chloro-2H-benzotriazol-2-yl]-6- 
[1, l-dimethylethyI]-4-[2-propenyloxypropyl]phenoI is 
particularly suitable because of its high absorptivity at 
wavelengths up to 405 nm, its solubility and its vinyl 
functionality. 

It is also contemplated as being within the scope of 



pounds having utility as catalysts in the compositions of 
the present invention include H2PtCl6, platinum- 
divinyltetramethyldisiloxane complex, and platinum- 
cycloyvinylmethyltetrasiloxane complex. 
30 The preferred vinyl terminated organosiloxane co- 
polymers, crosslinking reagent, fumed silica, UV ab- 
sorber, inhibitor, and catalyst containing compositions 
of the present invention are homogeneous blends which 
cure to a high refractive index, elastomeric polyor- 



the present invention to provide compositions which 35 ganosiloxane. The compositions are prepared utilizing 

incorporate multi-functional UV absorber compounds. polymer and prepolymer formulating and mixing tech- 

In particular, UV absorbing compounds having a plu- niques known in the polymer art. Typically, these tech- 

rality of silicone hydride functionalities have advanta- niques include accurately weighing and/or accurately 

geous chemical reactivity properties. Multi-functional measuring volumes of the desired vinyl terminated or- 

silicone hydride UV absorbers contribute to increased 40 ganosiloxane copolymers, fumed silica, and additives 

crosslinking and thus result in a "tighter" interconnect- and then transferring each component to suitable mix- 

^aLPO.^^^work ia.tjje final^cuTed;. composition. < ing equipment. Jhen the comnpsition is ^nixedx until 

somewhat sterically hindered. By providing a plurality for curing into the desired shaped article, is obtained 

of reactive groups on the UV absorbing compound, 45 In order to prepare lenses fabricated from the compo- 

there is a greater probability of forming covalent bonds " " " 
with the polymerizing organosiloxane copolymers. If 
monofunctional UV absorbers are merely mixed with a 
curable silicone formulation, some of the UV absorber 



sitions of the present invention for ophthalmic applica- 
tions, the preferred procedure is to provide lens molds 
of the desired shape and to then fill the molds with the 
above described uncured vinyl terminated organosilox- 



will incorporate into the silicone network. However, a 50 ane compositions. The filled molds are then heated to a 
, curing temperature and for a length of time sufficient to 

form a crosslinked interconnected polymer network. 
Typical curing temperatures and curing periods include 
from about 90* C. to about 160° C. and from about 1 
55 min. to about 60 min. 

Preferably, after curing the organosiloxane copoly- 
mers and forming the article or lens, the lens is extracted 
with a low molecular weight alcohol, such as ethyl 
alcohol or isopropyl alcohol. This step causes very low 



substantial amount will remain unreacted and is avail- 
able for extraction or migration to the surface of a 
formed intraocular lens within the ocular environment. 
Moreover, the multi-functional nature of the UV ab- 
sorbing compound does not cause undesirable "chain 
termination" during the curing process which results in 
shortened polyorganosiloxane polymer chains and a 
reduced interconnecting network. 

Exemplary multi-functional UV absorbers can be 



prepared by reacting any of the vinyl modified hydroxy 60 molecular weight and alcohol soluble organosiloxanes 



benzophenones or -vinyl modified hydroxy phenylben- 
zotriazoles mentioned above with multi-functional ac- 
tive silicone hydrides. For example, when 2-[5-chloro- 
2H-benzotriazol-2yl-]-6-[l,l l -dimethylethyl]-4-[2- 
propenyloxypropyl]phenol is reacted with tetrakis(- 
dimethylsiloxy) silane, the resulting silicone hydride 
modified hydroxyphenylbenzotriazole has three reac- 
tive silicone hydride functionalities and can act as addi- 
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to be extracted from the lens and further provides a 
precautionary measure against their extraction in the 
ocular environment after the lens is in use. There is no 
detectable UV absorbing compound to be extracted 
because any UV absorbing agent has been covalently 
bound to the crosslinker. 

Because the refractive index of the vinyl terminated 
organosiloxanes, fumed silica, and UV absorbers are 
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very similar, each about 1.46, the resulting cured elasto- 
mers have superior optical clarity. Moreover, the multi- 
functional crosslinking reagents and/or UV absorbing 
compounds contribute to a highly crosslinked intercon- 
necting network which is believed to be responsible for 5 
the 100% post-folding recovery exhibited by the cured 
compositions of the present invention. This property is 
further enhanced by the bimodal molecular weight 
distribution of the vinyl terminated organosiloxane co- 
polymers which form interconnecting long and short jq 
polymer chains. The combined effect of the bimodal 
network and the tightly crosslinked network is a supe- 
rior "memory" characteristic in the cured elastomer. 
This "memory*' characteristic is exemplified by the 
cured elastomer's ability to recover its original dimen- j 5 
sions and its optical resolution after deformation. 

The exceptional optical and physical characteristics 
of the cured compositions of the present invention as 
well as exemplary compositions and procedures for 
their prepaxaiiaiLaxe fin-ther illustrated by the. following 
non-limiting examples. 

EXAMPLE 1 

Procedure for Preparing Terpolymer Crosslinking 

Reagent 25 

A terpolymer of dimethylsiloxane, diphenylsiloxane, 
and methylhydrosiloxane was prepared by first combin- 
ing 81 grams of hexamethyldisiloxane, 323 grams of 
octamethylcyclotetrasiloxane and a catalytic amount of 
triflic acid and allowing the reactants to polymerize at 30 
60* C. for 16 hours. This reaction resulted in a yield of 
354 grams of a 10 cps polydimethylsiloxane having 
trimethylsilyl end groups which was then allowed to 
equilibrate with 180 grams of octaphenylcyclotet- 
rasiloxane in the presence of potassium silanoate cata- 35 
lyst at 140'- 150* C. for 48 hours. This equilibration 
procedure resulted in a copolymer of dimethylsiloxane 
and diphenylsiloxane with a viscosity of 60 cps and a 
refractive index of 1.465. Then 468 grams of this co- 
polymer was reacted with 172 grams of 1, 3,5,7- tetrahy- 40 
drotetramethylcyclotetrasiloxane in the presence of 
triflic acid catalyst at 50° C. for 3 days to provide a 
terpolymer having 10 dimethylsiloxane units, 2 di- 
phenylsiloxane units, and 10 hydroxymethylsiloxane 
units. 45 

EXAMPLE 2 
Cured Organosiloxane with UV Absorber 

A curable, high refractive index polyorganosiloxane 
composition was obtained by first preparing a base resin 50 
of 58 parts vinyl terminated dimethyldiphenylsiloxane 
having a viscosity of 2,500 cps and 42 parts vinyl termi- 
nated dimethyldiphenylsiloxane having a viscosity of 
4,900 cps. Then 12 phr (parts per hundred parts resin) of 
fumed silica, 25 pmr (parts per million parts resin) of 55 
1,3,5,7-tetravinyltetramethylcyclotetrasiloxane, an in- 
hibitor, 0.5 phr of Tinuvin 326, an UV absorber, 15 pmr 
platinum catalyst and 5 phr of the terpolymer prepared 
in Example 1 were mixed with the base resin to form a 
homogeneous mixture. The mixture was poured into 60 
molds and slabs having dimensions of 3 inch X 4 inch 
were prepared, cured at 130°-140° C. for 45-60 minutes, 
and post-cured at 110° C. for 16 hours. 

Intraocular lenses were similarly molded and ex- 
tracted in ethanol for 24 hours at 25° C. Following this 65 
extraction step a variety of physical tests were per- 
formed on the slabs including weight loss after extrac- 
tion, tensile strength, elongation at break, and Shore 
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hardness. The intraocular lenses were tested for optical 
resolution and folding recovery at both low and high 
diopters resolution. The wavelength at which the ultra- 
violet cut-off occurs was also determined. Table I illus- 
trates the results of these tests. 

TABLE I 



Weight Loss after extraction 


<4.5 wt % 


Tensile strength 


400 psi 


Elongation at Break 


350% 


Shore Hardness 


29 


Optical efficiency post folding 




(30 diopter lens) 




in air 


64% 


in aqueous 


85% 


Optical efficiency post folding 




CI 5 diopter lens) 




ia air 


90% 


in aqueous 


90% 


Ultraviolet cut-off 


400 nm 



EXAMPLE 3 

Cured Organosiloxane without UV Absorbing Com- 
pound 

A curable high refractive index organosiloxane com- 
position was obtained by first preparing a base resin of 
58 parts vinyl terminated dimethyldiphenylsiloxane 
having a viscosity of 400 cps and 42 parts vinyl termi- 
nated dimethyldiphenylsiloxane having a viscosity of 
9,500 cps. Then 12 phr of fumed silica, 25 pmr of 1,3,5,7- 
tetra vinyl tetramethylcyclotetrasiloxane, 2.35 phr of 
tetrakis(dimethylsiloxy) silane and 15 pmr of platinum 
catalyst were mixed with the base resin to form a homo- 
geneous mixture. The mixture was poured into molds 
and slabs having dimensions of 3 inch X 4 inch were 
prepared, cured at 130°- 140" C. for 45-60 minutes, and 
post-cured at 110* C. for 16 hours. 

Intraocular lenses were similarly molded and ex- 
tracted in ethanol for 24 hours at 25* C. Following this 
extraction step a variety of physical tests were per- 
formed on the slabs including weight loss after extrac- 
tion, tensile strength, elongation at break, and Shore 
hardness. The intraocular lenses were tested for optical 
resolution and folding recovery at both low and high 
diopters resolution. The wavelength at which the ultra- 
violet cut-off occurs was also determined. The results 
obtained from these tests for samples not containing UV 
absorbing compound were similar to those reported in 
Table I above for samples containing UV absorbing 
compound. 

EXAMPLE 4 

Preparation of UV Absorbing Compound with 
Multiple Hydrides 

In order to prepare a UV absorbing compound hav- 
ing a plurality of silicone hydride functionalities, a mix- 
ture of 14.7 grams of the vinyl modified hydroxy benzo- 
triazole, (2-[5-chloro-2H-benzotriazol-2-yl]-6-[ 1 , 1 -dime- 
thylethyl]-4-[2-propenyloxypropyl]phenol), 100 grams 
of tetrakis(dtmethylsiloxy) silane, and 2 jil of platinum 
catalyst H 2 PtCl 6 , was stirred at 70° C.-80* C. for 48 
hours under an inert gas atmosphere. The product ob- 
tained from this reaction was analyzed by ! H NMR to 
determine the presence of vinyl protons which would 
indicate incomplete conversion of the vinyl functionali- 
ties to silicone hydride. The l H NMR results showed no 
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detectable vinyl protons indicating complete hydrosily- lists the various ingredients and illustrates the results of 
lation conversion to silicone hydride. folding recovery and tensile strength tests. 

TABLE II 













Pre-Folding 


Post-Folding 






Low MW vinyl terminated 


High MW vinyl terminated 




Fumed 


Optical 


Optical 


Tensile 




polyorganoiiloxane 


polyorganosiloxane 


Crosslin king 


Silica 


Resolution 


Resolution 


Strength 


TEST # 


(grams) 


(grams) 


Reagent 


(grams) 


(%) 


(%) 


(pa) 


1 


42 


58 


QXL* 


50 


60 


<10 


825 


2 


•*•« 


•••• 


QXL* 


20 


71.6 


35.8 


695 


3 


• ••• 


•••» 


terpolymer** 


20 


71.6 


28.5 


500 


4 


42 


58 


QXL* 


20 


71.6 


64 


750 


5 


42 


58 


QXL* 


11 


71.6 


71.6 


450 


6 


42 


58 


QXL* 


8 


71.6 


71.6 


279 


7 


42 


58 


UV-QXL*** 


14 


71.6 


71.6 


480 


8 


42 


58 t 


UV-QXL* 


13 


71.6 


71.6 


480 


9 


42 


58 


UV-QXL* *" 


11 


71.6 


71.6 


440 



B tcirakis(dimethylsiloxy)iilaRe 

"dipbenyiiloxane. dimeihybiloxaxte and roeibythydrosiloxane copolymer 

** ^rcactioiLBT Pduct of 2- f J-chlofo-2H-benzotriazol-2-yl)-6-l 1. 1 -dime thy) ethyl 1-^4 2- Pro pen vloivgroDvllohenol and tctrc1tis(dimethyl- si]oxy)siiane 
•""•momodxl MW polyorganosiloxane ~" ~ ~ . 



It should be noted that the mixture containing the UV 25 
absorbing compound prepared above can be utilized 
both as the source of UV absorbing compound and as 
crosslinker for the copolymer reaction mixture. In the 
reaction described above, 14.7 grams (0.0368 mole) of 
the UV absorber was reacted with 100 grams (0.304 30 
mole) of the crosslinker tetrakis(dimethylsiloxy) silane. 
There are 4 Si — H functional groups in each crosslinker 
while there is only one vinyl functional group in each 
UV absorber. Thus, the mole ratio of the crosslinker to 
the UV absorber is 8/1 and only one Si — H group out of 35 
8 crosslinker molecules will react with one UV absorber 
molecule. The resulting mixture contains the cross- 
linker tetrakis-(dimethylsiloxy) silane and the UV-cross- 
linker which has three Si — H functional groups avail- 
able for crosslinking a silicone network. The ratio of the ^ 
crosslinker to UV absorber-crosslinker in the final mix- 
ture is about 7/1. 



EXAMPLE 5 

Cured Polyorganosiloxane Composition with UV 
Absorbing Compound 

A curable, high refractive index polyorganosiloxane 
composition was obtained by first preparing a base resin 
of vinyl terminated dimethyldiphenylsiloxane having a 
viscosity of 4,900 cps and vinyl terminated dimethyldi- 
phenylsiloxane having a viscosity of 700 cps. For com- 
parison with the bimodal MW polyorganosiloxane com- 
position a monomodal MW polyorganosiloxane having 
a viscosity of 4900 cps was tested. Then 12 phr of fumed 
silica, 25 mpr of 1,3,5,7-tetravinyltetramethylcyclotet- 
rasiloxane inhibitor, 1.85 phr of Tinuvin 326 UV absorb- 
ing compound, and 15 pmr of platinum catalyst were 
mixed with the base resin to form a homogeneous mix- 
ture. The mixture was poured into molds and slabs 
having dimensions of 3 inch X 4 inch were prepared, 
cured at 130M40* C. for 45-60 minutes, and post-cured 
at 110* C. for 16 hours. 

Intraocular lenses were similarly molded and ex- 
tracted in ethanol for 24 hours at 25° C. Following this 
extraction step a variety of physical tests were per- 
formed on the slabs including tensile strength and tear 
strength. The 30 diopter intraocular lenses were tested 
for optical folding recovery and resolution. Table II 



45 



50 



55 



60 
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It can be seen that the higher the percentage of fumed 
silica the lower the folding recovery of the optical reso- 
lution of the folded IOLs will be (see Tests #1-5). 100% 
folding recovery can be obtained with UV-QXL as the 
crosslinker when 11-14 parts of fumed silica was used 
(see Tests #7-9). 

It can also be seen that formulations of higher filler 
percentages have higher tensile strength but lower fold- 
ing recoveries. Apparently the fumed silica interacts 
with polysiloxane to enhance the mechanical properties 
and at the same time to reduce the elasticity of the 
polysiloxane. As a result, the optical folding recovery is 
completely lost when 50% of fumed silica is used. These 
two properties can be balanced in order to prepare 
IOLs with 100% folding recovery and sufficient me- 
chanical strength. 

It is also observed that IOLs made from polysiloxanes 
with bimodal distribution in molecular weights have 
better optical resolution recoveries than those with 
monomodal molecular weight distributions (see Tests 
#2-4). 

EXAMPLE 6 

Properties of IOLs Prepared from Organosiloxane 
Compositions of the Present Invention Compared with 
Commercial IOLs 

A curable high refractive index polyorganosiloxane 
composition was obtained by first preparing a base resin 
of 52 parts vinyl terminated dimethyldiphenylsiloxane 
having a viscosity of 5000 cps and 48 parts vinyl termi- 
nated dimethyldiphenylsiloxane having a viscosity of 
700 cps. Then 13 phr of fumed silica, 25 pmr of 1,3,5,7- 
tetravinyltetrametkylcyclotetrasiloxane inhibitor, 2 phr 
of UV absorbing compound prepared as in Example 4, 
and 15 pmr of platinum catalyst was mixed with the 
base resin to form a homogeneous mixture. The mixture 
was injected into molds suitable for preparing intraocu- 
lar lenses, cured at 110°- 140° C. for 1—10 minutes, and 
post-cured at 110* C- for 2 hours. 

The resulting IOLs were extracted in ethanol for 24 
hours at 25° C. Following this extraction step a variety 
of physical and optical tests were performed on the 
IOLs. The same tests were also performed on two com- 
mercial silicone elastomer, foldable IOLs, identified as 
commercial A and commercial B. Table III illustrates 
the results of these tests. 
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TABLE III 



TEST 



COMMERCIAL A COMMERCIAL B 



IOL OF PRESENT 
INVENTION 



Curability 
Refractive 
Index 

Weight Loss 

Overall 

Shrinkage 

Tensile 

Strength 

Elongation 

Tear 

Resistance 
Pre-Folding 
Resolution 
Efficiency 
Post- 
Folding 
Resolution 
Efficiency 
Folding ^ 
Recovery 
Auto- 
clavabUity 
Du^OInete^• 
Specific 
Gravity 
UV Cut-ofT 



10 min @ 130* C 
1.4130 ± 0.0005 

4.1% i 0.1% 
4.5% ± 0.2% 

513 ± 40 IPSI] 

484% ± 40% 
42 + 4 [PLI] 

72% ±: 7%[Lo Diop.] 
64% ± 7%[Hi Diop.] 

72% ± 7%[Lo Diop.] 
64% ± 7%fHi Diop.] 



Yes 

31 ± 4 
1.05 ± 0.02 



10 min @ 130 B C. 
1.4127 ± 0.0005 

5.2% ±0.1% 
4.3% ± 0.2% 

842 ± 70 [PSI] 

163% ± 10% 
16 + 2 [PLI] 

72% ± 7%[Lo Diop.] 
64% ±l 7%[Hi Diop.] 

72% ± 7%[Lo Diop.] 
64% ± 7%[Hi Diop.] 



100% 
Yes 



10 min @ 130' C. 
1.4629 i 0.0005 

3.0% ±0.1% 
3.0% ± 0.5% 

500 ± 50 [PSI] 

495% ± 40% 
25 + 3 [PLI] 

>90%[Lo Dtop.] 
80%[Hi Diop] 

>90%[Lo Diop.] 
72% ± 7%[Hi Diop] 



100%_ 
Yes 



45 nt 3 
1.07 = 0.02 



29 ± 1 
1.01 ± 0.02 

400.2 nm @ 95% abs 
[2 mm thickness] 
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•Lower d urometer reading will cause the minimum "spring" effect daring the Jens unfolding process. 



EXAMPLE 7 

Polyorganosiloxane copolymers having utility in the 
curable high refractive index organosiloxane composi- 
tions of the present invention were prepared as follows: 

A vinyl terminated end blocker was prepared by 35 
adding 2950 grams of octamethylcyclotetrasiloxane 
(D4), purchased from Petrarch, 500 grams of 1,3- 
di vinyl tetramethyldisiloxane and 15 grains of tetra- 
methylammonium hydroxide pentahydrate to a 5 L 
3-neck round bottom flask equipped with a magnetic 40 
stirring bar, a reflux condenser, and a thermometer. The 
components were reacted at 80°- 100° C. for 72 hours 
while stirring under constant positive argon atmo- 
sphere. The reacted mixture was allowed to cool and its 
viscosity was determined to be 15 cps. 45 

The reacted mixture was worked-up by adding 250 
mL of petroleum ether and 400 mL of water for every 
1000 mL of mixture. Then the mixture was washed with 
dilute HC1 (0.0 IN) aqueous solution in a 2 L separatory 
funnel until the pH of the washings was 6.0-6.5. Fol- 50 
lowing the dilute acid wash, the mixture was washed 
with three separate portions of fresh water. The organic 
layer was drained into a crystallizing dish and dried in a 
vacuum oven at 60° C. 

Vinyl terminated polyorganosiloxane copolymers 55 
were prepared by adding 768 grams of D4, 336 grams of 
octaphenylcyclotetrasiloxane (I>4 ph ) and 48.6 grams of . 
the end blocker prepared above to a 2 L round bottom 
flask equipped with a magnetic stirring bar, a reflux 
condenser and a thermometer. The mixture was heated 60 
to 140* C. in an oil bath and 0.2 grams of potassium 
silanoate was added while stirring under argon. The 
reaction was stirred for 3 days at 140° C. and at the end 
of the third day, the viscosity was measured to be 4900 
cps at room temperature. On the fourth day no further 65 
viscosity changes were observed. After cooling to room 
temperature, the mixture was extracted with 10% tetra- 
hydrofuran in ethanol 4 times, dried under vacuum and 



filtered through a Whatman ashless filter paper in a 
Gelman stainless steel filter under 90 psi. 

A vinyl terminated polyorganosiloxane copolymer 
having a viscosity of 700 cps was prepared in a manner 
similar to that above except 654 grams of D4, 319 grams 
of D4 M , and 145.5 grams of end blocker were utilized in 
the reaction. 

Having thus described exemplary embodiments of the 
present invention, it should be noted by those skilled in 
the art that the disclosures herein are exemplary only 
and that alternatives, adaptations and modifications 
may be made within the scope of the present invention. 

We claim: 

1. A high refractive index, curable polyorganosilox- 
ane composition useful for fabricating intraocular 
lenses, said composition comprising: 

about 30 wt. % to about 55 wt. % of a first vinyl 
terminated copolymer resin based on the total 
amount of the first and second vinyl terminated 
copolymer resins, said first vinyl terminated co- 
polymer resin having about 80 mole % to about 95 
mole % dimethylsiloxane and about 5 mole % to 
about 20 mole % diphenylsiloxane, said first vinyl 
terminated copolymer resin having a molecular 
weight sufficient to provide a first vinyl terminated 
copolymer resin viscosity of about 400 cps to about 
2500 cps; 

about 45 wt. % to about 70 wt. % of a second vinyl 
terminated copolymer resin based on the total 
amount of the first and second vinyl terminated 
copolymer resins, said second vinyl terminated 
copolymer resin having about 80 mole % to about 
95 mole % dimethylsiloxane and about 5 mole % to 
about 20 mole % diphenylsiloxane, said second 
vinyl terminated copolymer resin having a molecu- 
lar weight sufficient to provide a second vinyl 
terminated copolymer resin viscosity of about 2500 
cps to about 9500 cps; 

about 8 to about 25 parts of fumed silica filler per 
hundred parts resin; 
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tetrakis(dimethylsiloxy) silane crosslinking reagent; 
and 

2-[5-chloro-2H-benzotriazol-2-yl]-6-[l , 1 -dimethyle- 
thyl]-4-[2-propenyloxypropyl]phenol hy- 
drosilylated with tetrakis(dimethyIsiloxy)silane. 
2. The high refractive index, curable polyor- 
ganosiloxane composition of claim 1 wherein said first 
vinyl terminated copolymer resin has the formula: 



R CH 3 Ph R 

I I I I 

CH 2 =CH-Si-e-0— Si-h-f-O— Sit^OSi— CH=CH 2 

CH 3 CH 3 Ph CHj 
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where R is a monovalent organic radical selected 
from the group consisting, of CH3 and CH=CH2 
and n + m is an integer sufficient to provide said 
first vinyl terminated copolymer viscosity of from 
about 400 cps to about 2500 cps. 
3- Tha^high, refractive index, curable polyor- JO 
ganosiloxane composition of claim 1 wherein said sec- 
ond vinyl terminated copolymer resin has the formula: 



CH 3 



Ph 



CH 2 =CH— Si-f-O— Sitrf-O— Si-fc 
CH 3 CH 3 Ph 



R 
I 

OSi— CH=CH 2 
I 

CH 3 
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where R is a monovalent organic radical selected 
from the group consisting of CH3 and CH=CH2 
and n+m is an integer sufficient to provide said 
second vinyl terminated copolymer viscosity of 
from about 2500 cps to about 9500 cps. 

4. The high refractive index, curable polyor- 
ganosiloxane composition of claim 1 wherein said 
fumed silica filler has an average particle diameter of 
from about 7 nanometers to about 1 1 nanometers. 

5. The high refractive index, curable polyor- 
ganosiloxane composition of claim 1 wherein said 40 
fumed silica is surface treated with a member selected 
from the group consisting of hexamethyldisilazane and 
1,3-divinyltetramethyldisilazane. 

6. An elastomeric, optically clear, high refractive 
index lens having superior post-folding optical resolu- 45 
tion recovery, said lens comprising a polyorganosilox- 
ane obtained by curing the curable, high refractive 
index, polyorganosiloxane composition of claim 1. 

7. A high refractive index, curable polyorganosilox- 
ane composition useful for fabricating intraocular 50 
lenses, said composition comprising: 

about 30 wt. % to about 55 wt. % of a first vinyl 
terminated copolymer resin based on the total 
amount of the first and second vinyl terminated 
copolymer resins, said first vinyl terminated co- 
polymer resin having about 80 mole % to about 95 
mole % dimethylsiloxane and about 5 mole % to 
about 20 mole % diphenylsiloxane, said first vinyl 
terminated copolymer resin having a molecular 
weight sufficient to provide a first vinyl terminated 
copolymer resin viscosity of about 400 cps to about 
2500 cps; 

about 45 wt. % to about 70 wt. % of a second vinyl 
terminated copolymer resin based on the total 
amount of the first and second vinyl terminated 
copolymer resins, said second vinyl terminated 
copolymer resin having about 80 mole % to about 
95 mole % dimethylsiloxane and about 5 mole % to 
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about 20 mole % diphenylsiloxane, said second 
vinyl terminated copolymer resin having a molecu- 
lar weight sufficient to provide a second vinyl 
terminated copolymer resin viscosity of about 2500 
cps to about 9500 cps; 
about 8 to about 25 parts of fumed silica filler per 

hundred parts resin; 
tetrakis(dimethylsiloxy) silane crosslinking reagent; 
and 

2-[5-chloro-2H-ben2otriazol-2-yl]-6-[l,l-dimethyle- 
thyI]-4-[2-propenyIoxypropyl]phenol hy- 
drosilylated with a terpolymer of dimethylsiloxane, 
diphenylsiloxane, and methylhydrosiloxane. 

8. The high refractive index, curable polyor- 
ganosiloxane composition of claim 7 wherein said 
fumed silica has an average particle size of about 7 
nanometers to about 1 1 nanometers. 

9. An elastomeric, optically clear, high refractive 
index lens having superior postfolding optical resolu- 
tion recovery,- said lens comprising a polyorganosilox- 
ane obtained by curing the curable, high refractive - 
index, polyorganosiloxane composition of claim 7. 

10. The high refractive index, curable polyor- 
ganosiloxane composition of claim 7 wherein said 
fumed silica is surface treated with a member selected 
from the group consisting of hexamethyldisilazane and 
1,3-di vinyl tetramethyldisilazane. 

11. A high refractive index, curable polyorganosilox- 
ane composition useful for fabricating intraocular 
lenses, said composition comprising: 

about 42 wL % to about 48 wt. % of a first vinyl 
terminated copolymer resin based on the total 
amount of the first and second vinyl terminated 
copolymer resins, said first vinyl terminated co- 
polymer resin having about 82 mole % to about 88 
mole % dimethylsiloxane and about 12 mole % to 
about 18 mole % diphenylsiloxane, said first vinyl 
terminated copolymer resin having a molecular 
weight sufficient to provide a first vinyl terminated 
copolymer resin viscosity of about 400 cps to about 
1000 cps, and 

about 52 wt. % to about 58 wt. % of a second vinyl 
terminated copolymer resin based on the total 
amount of the first and second vinyl terminated 
copolymer resins, said second vinyl terminated 
copolymer resin having about 82 mole % to about 
88 mole % dimethylsiloxane and about 12 mole % 
to about 18 mole % diphenylsiloxane, said second 
vinyl terminated copolymer resin having a molecu- 
lar weight sufficient to provide a second vinyl 
terminated copolymer resin viscosity of about 4400 
cps to about 5400 cps; 
about 8 to about 25 parts of fumed silica filler per 

hundred parts resin; 
tetrakis(dimethylsiloxy) silane crosslinking reagent; 
and 

2-[5-chloro-2H-benzotriazol-2-yl]-61 1, 1-dimethyle- 
thy!]-4-[2-propenyloxypropyl]phenol hy- 
drosilylated with tetrakis(dimethylsiloxy)silane. 

12. An elastomeric, optically clear, high refractive 
index lens having superior postfolding optical resolu- 
tion recovery, said lens comprising a polyorganosilox- 
ane obtained by curing the curable, high refractive 
index, polyorganosiloxane composition of claim 11. 

13. The high refractive index, curable polyor- 
ganosiloxane composition of claim 11 wherein said 
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fumed silica filler has an average particle diameter of 
from about 7 nanometers to about 1 1 nanometers. 

14. The high refractive index, curable polyor- 
ganosiloxane composition of claim 11 wherein said 
fumed silica is surface treated with a member selected 5 
from the group consisting of hexamethyldisilazane and 

1 f 3-divinyltetramethyldisilazane. 

15. A high refractive index, curable polyorganosilox- 
ane composition useful for fabricating intraocular 
lenses, said composition comprising: 

about 42 wt. % to about 48 wt. % of a first vinyl 10 
terminated copolymer resin based on the total 
amount of the first and second vinyl terminated 
copolymer resins, said first vinyl terminated co- 
polymer resin having about 82 mole % to about 88 
mole % dimethylsiloxane and about 12 mole % to 15 
about 18 mole % diphenylsiloxane, said first vinyl 
terminated copolymer resin having a molecular 
weight sufficient to provide a first vinyl terminated 
copolymer resin viscosity of about 400 cps to about 
1000 cpSr^atL- , - > . . 20 

about 52 wt. % to about 58 wt. % of a second vinyl 
terminated copolymer resin based on the total 
amount of the first and second vinyl terminated 
copolymer resins, said second vinyl terminated 
copolymer resin having about 82 mole % to about 25 
88 mole % dimethylsiloxane and about 12 mole % 
to about 18 mole % diphenylsiloxane, said second 
vinyl terminated copolymer resin having a molecu- 
lar weight sufficient to provide a second vinyl 
terminated copolymer resin viscosity of about 4400 5Q 
cps to about 5400 cps; 

about 8 to about 25 parts of fumed silica filler per 
hundred parts resin; 

tetrakis(dimethylsiloxy) silane crosslinking reagent; 
and 

2-[5-chloro-2H-ben20triazol-2-yl]-6[l,l-dimethyle- 35 
thyl]-4-[2-propenyloxypropyl]phenol hy- 
drosilylated with a terpolymer of dimethylsiloxane, 
diphenylsiloxane, and methylhydrosiloxane. 

16. An elastomeric, optically clear, high refractive 
index lens having superior postfolding optical resolu- 40 
tion recovery, said lens comprising a polyorganosilox- 
ane obtained by curing the curable, high refractive 
index, polyorganosiloxane composition of claim 15. 

17. The high refractive index, curable polyor- 
ganosiloxane composition of claim 15 wherein said 45 
fumed silica filler has an average particle diameter of 
from about 7 nanometers to about 1 1 nanometers. 

18. The high refractive index, curable polyor- 
ganosiloxane composition of claim 15 wherein said 
fumed silica is surface treated with a member selected 50 
from the group consisting of hexamethyldisilazane and 
1,3-divinyltetramethyldisilazane. 

19. A high refractive index, curable polyorganosilox- 
ane composition useful for fabricating intraocular 
lenses, said composition consisting essentially of: 

about 42 wt. % to about 48 wt. % of a first vinyl 
terminated copolymer resin based on the total 
amount of the first and second vinyl terminated 
copolymer resins, said first vinyl terminated co- 
polymer resin having about 82 mole % to about 88 
mole % dimethylsiloxane and about 12 mole % to 60 
about 18 mole % diphenylsiloxane, said first vinyl 
terminated copolymer resin having a molecular 
weight sufficient to provide a first vinyl terminated 
copolymer resin viscosity of about 400 cps to about 
1000 cps, and 65 

about 52 wt. % to about 58 wt. % of a second vinyl 
terminated copolymer resin based on the total 
amount of the first and second vinyl terminated 
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copolymer resins, said second vinyl terminated 
copolymer resin having about 82 mole % to about 
88 mole % dimethylsiloxane and about 12 mole % 
to about 18 mole % diphenylsiloxane, said second 
vinyl terminated copolymer resin having a molecu- 
lar weight sufficient to provide a second vinyl 
terminated copolymer resin viscosity of about 4400 
cps to about 5400 cps; 

about 1 1 to about 14 parts of fumed silica filler per 
hundred parts resin; 

about 5 to about 50 parts of platinum containing cata- 
lyst per million parts resin; 

about 1.5 to about 5 parts of tetrakis(dimethyIsiloxy) 
silane crosslinking reagent per hundred parts resin; 
and 

about 0. 1 to about 2 parts of 2-[5-chloro-2H-benzo- 
triazol-2-yl]-6-[l , 1 -d i methyl ethyl] -4-[2- 
propenyloxypropyl] phenol ultraviolet absorbing 
compound hydrosilylated with tetrakis(dimethyl- 
siloxy) silane. 

— 20.. Anlejastomeric, optically clear, high refractive 
index lens having superior postfolding optical resolu- 
tion recovery, said lens comprising a polyorganosilox- 
ane obtained 

by curing the curable, high refractive index, polyor- 
ganosiloxane composition of claim 19. 

21. A high refractive index, curable polyorganosilox- 
ane composition useful for fabricating intraocular 
lenses, said composition consisting essentially of: 

about 42 wt. % to about 48 wt. % of a first vinyl 
terminated copolymer resin based on the total 
amount of the first and second vinyl terminated 
copolymer resins, said first vinyl terminated co- 
polymer resin having about 82 mole % to about 88 
mole % dimethylsiloxane and about 12 mole % to 
about 18 mole % diphenylsiloxane, said first vinyl 
terminated copolymer resin having a molecular 
weight sufficient to provide a first vinyl terminated 
copolymer resin viscosity of about 400 cps to about 
1000 cps, and 

about 52 wt. % to about 58 wt. % of a second vinyl 
terminated copolymer resin based on the total 
amount of the first and second vinyl terminated 
copolymer resins, said second vinyl terminated 
copolymer resin having about 82 mole % to about 
88 mole % dimethylsiloxane and about 12 mole % 
to about 18 mole % diphenylsiloxane, said second 
vinyl terminated copolymer resin having a molecu- 
lar weight sufficient to provide a second vinyl 
terminated copolymer resin viscosity of about 4400 
cps to about 5400 cps; 

about 1 1 to about 14 parts of fumed silica filler per 
hundred parts resin; 

about 5 to about 50 parts of platinum containing cata- 
lyst per million parts resin; 

about 1.5 to about 5 parts of tetrakis(dimethylsiloxy)- 
silane crosslinking reagent per hundred parts resin; 
and 

about 0.1 to about 2 parts of 2-[5-chloro-2H-benzo- 
triazol-2-yl]-6-[r,l-dimethylethyl]-4-[2- 
propenyloxypropyl]phenol ultraviolet absorbing 
compound hydrosilylated with a terpolymer of 
dimethylsiloxane, diphenylsiloxane, and methylhy- 
drosiloxane. 

22. An elastomeric, optically clear, high refractive 
index lens having superior postfolding optical resolu- 
tion recovery, said lens comprising a polyorganosilox- 
ane 

obtained by curing the curable, high refractive index, 
polyorganosiloxane composition of claim 21. 



